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■ ...NANOBUBBLE UTTUZATtON TECHNOLOGY 

b..(ULTRA-PURE WATER. ELECTROLYZED WATER, ION-EXCHANGED WATER. AND SO FORTH) 
C— GENERATION OP NANOBUBBLES IN WATER 
d . (GENERATION BY APPLICATION OF ULTRASONIC WAVE 



R H iBE FOR CHEUCAL REACTON 

■4-b_APPUCATION TO NONEOUaJBRUM CHEMICAL REACTION 
II 4-c . FOB CATALYST 

T1 —DECREASE OF BUOYANCY FORCE 
T2-«.JNCREASE OF SURFACE AREA 

T2-b_SURFACE AREA OF NANOBUBBLE OF 100 nm DIAMETER S \ 0,000 TNES THAT OF AIR BUBBLE 

OF 1mm DIAMETER 

T3 —INCREASE OF SURFACE ACTIVITY 
T4-«_0£NERAT10N OF LOCAL HIGH-PRESSURE FIELD 
T4-b_PRESSURE W NANOBUBBLE OF 100 <"» DIAMETER IS 10 ATMS 
T3-«— ESTABLISHMENT OF ELECTROSTATIC POLARIZATION 
TVb_PROBABflJTY THAT HYDROGEN ATOMS ARE PRESENT INSIDE B 

HYDROGEN BON 

D*_U3IFORO 

I ML..USE FOR BATHTUB AND BO FORTH 
(...BUBBLES CMF FUSE ALONG STREAM 

0 INCREASE OF CHEMICAL REACTION SURFACE 

H...KCREASE OF ADSORPTESTY OF FOUL COMPONENTS ON INTERFACE 

1 .HGHPRESSURE AIR JET IS FORMED WHEN BUBBLE COLLAPSES 
j . CHARGE SEPARATION IS REALIZED AT AR-UOUD KTERFACE L0CE THAT BY SOAP 
k . STERU2ATX3N EFFECT BY STATIC ELECTRICITY 
I CAN REACH ANY SURFACE OF OBJECT IN WATER 

tn_JNCREAS£ OF AMOUNT OF FOUL COMPONENTS ADSORBED PER UNR "HME 
n.. ENHANCEMENT OF EFFECT OF EXERTING PRESSURE ON ORGAMSM SKIN 
o.. SEPARATION OF FOUL COMPONENTS ADHERING TO OBJECT SURFACE 
p.. ENHANCEMENT OF ACUPRESSURE EFFECT 
fl.FOUL COMPONENT ADSORPTION EFFECT 
r_FOR FLOTATION REMOVAL OF FOUL COMPONENTS 
K1 -ADSORPTION OF FOUL COMPONENTS IN UOLBD 



(57) Abstract: The present inventors have found the 
presence of a nanobubble that has not been confirmed 
conventionally, and established a method for produc- 
ing nanobubbles. The inventors have determined the 
theoretically expected characteristics of the produced 
nanobubbles, found new characteristics by analyzing 
data experimentally collected, and elucidated the re- 
lationship among the characteristics. Specifically, the 
inventors have found that a nanobubble has features 
such as decrease of the buoyant force, increase of the 
surface area, increase of the surface activity, genera- 
tion of a local high-pressure field, interface activating 
action, and sterilizing action thanks to electrostatic po- 
larization- By the association among the features, any 
of wide variety of objects can be cleaned with high per- 
formance and with light environmental load thanks to 
the function of adsorbing foul components, the func- 
tion of cleaning the surface of an object quickly, and 
the sterilizing function, and polluted water can be pu- 
rified. Nanobubbles can be applied to an organism to 
recover from fatigue and effectively used for chemical 
reactions. 
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R2...PUF0FrtNO OF POLLUTED WATER 
R1_JHK»H^tRFORMANCE A LIGHT ENVIRONMENTAL LOAC| CLEANING OF VARXXJ3 OBJECTS 

(CLEANB4G AND STERUZATION OF NANOTECHNOL 

EOUPMENT. CLOTHE8, PLANTS. ANO BO FORTH) 
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